Negative regulation of the E3 ubiquitin ligase itch via Fyn-mediated tyrosine phosphorylation.
Conjugation of ubiquitin (Ub) to a protein substrate targets the substrate for degradation or functional modification, which is tightly controlled by diverse mechanisms including phosphorylation of the substrate. An emerging mechanism involves regulation of the E3 Ub ligase, for example, the JNK-dependent phosphorylation and activation of Itch E3 ligase, which controls the turnover of Jun proteins and T cell differentiation. Here we show that Itch is also modulated by an Src kinase Fyn via tyrosine phosphorylation at the Tyr371 residue. Fyn associates with Itch, and loss of Fyn results in reduced Itch phosphorylation. Importantly, tyrosine phosphorylation of Itch appears to reduce its interaction with its substrate JunB. The turnover of JunB is accelerated in Fyn-deficient T cells, which is further reconstituted by Itch Tyr371 mutation. Thus, in contrast to the activation pathway mediated by serine/threonine phosphorylation, tyrosine phosphorylation of Itch plays a negative role in modulating Itch-promoted ubiquitination.